Effect of pH on oligomeric equilibrium and saccharide-binding properties of peanut agglutinin.
The conformation and saccharide-binding properties of peanut agglutinin (PNA) depend on pH as studied by analytical ultracentrifugation, fluorescence, circular dichroism, equilibrium dialysis, and absorption spectroscopy. PNA is tetrameric in neutral solution and dissociates reversibly into dimers below pH 5.1. Below pH 3.4, the lectin is totally dimeric. Lowering of the pH induces reversible changes in the tertiary and secondary structures of PNA. Binding of saturating amounts of lactose to tetrameric (pH 6.9) or dimeric (pH 3.2) PNA resulted in identical ultraviolet difference spectra. Fluorescence studies of PNA as a function of pH in the presence of lactose indicated that tryptophanyl residues, present at or near the saccharide binding site, are more accessible to the ligand in dimeric than in tetrameric PNA. For solutions of dimeric PNA, containing only minor amounts of tetramers (pH 3.6), equilibrium dialysis with MeUmb-beta Gal beta(1----3)GalNac showed that the binding capacity of PNA was the same as for tetrameric PNA (one binding site per protomer) but the apparent association constant was one order of magnitude lower than for tetrameric PNA. The enhancement of MeUmb-beta Gal beta(1----3)GalNac fluorescence upon binding to PNA was pH dependent: 50% at neutrality, 16% at pH 3.7, and unobservable at pH 3.0, suggesting that the microenvironment of this PNA-bound chromophore changed progressively with pH and was dependent on ionization of an acidic amino acid residue.